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OIIEHKA JJUATHOCTHYECKOM 3HAUNMOCTH PHK-OHKOMAPKEPOB
TP 3JIOKAYECTBEHHBIX OBPA3OBAHUAX MOJIOYHOMU KEJIE3bI

AT I'nooba'*, A.U. Anekceeé', /I.A. Bapnamos', A.A. Buwneecxkuir’

'THY "BHHMMU cenbckoxo3gicTBEHHON OnoTexHOJorun Poccenpxo3akagemMun';
3A0 "Cunron", yn. TumupsizeBckas, 42, Mockga; a1. nmoura: aggloba@mail.ru
*OI'Y "UucrutyTt xupyprun um. A.B. Buninesckoro Pocmenrexnosnoruit”,
yi. bonwmrast CepriyxoBckasi, 27, Mocksa

Hccnenosann ypoean PHK-onxomapképor temomepassr (hTERT), umrokeparnna-19 (CK-19)
u mammarnoomaa (MAM) B KanmUIApHON KPOBH MAIIMCHTOK C MPOTOKOBOW KAPIIMHOMOI MOJOYHOM
xene3pl. OOHapyXWiH, 4To Bce TpH (DakTopa y OONBIIMHCTBA IAIIMEHTOK CBEPXSKCIIPECCHPOBAHEI.
[TomoOHast cBepX3KCHIpeccHss OTCYTCTBYET Yy JOHOPOB H Yy TAalHEHTOK ¢ (uOpoaxeHOMOit
MonouHOi >kene3wl. [locne peseknum omyxonelr ypoBeHb PHK-oHkomapképor B Teuenme 10 cyTok
HOpMAaIJIM3yeTCss NPH YCIOBHH OTCYTCTBHS MHHHMANbHOH ocrtaTouHoi Oomne3nu. Ha ocHoBaHum
pe3yabTaTOB HCCIICAOBAHMS CO3[aHbl THArHOCTHYECKHE HAOOPHI, KOTOPbIE MOTYT OBITh HCIIOIB30BAHBI
i muddepeHInanbHON THArHOCTHKH, CKPHHUHTA M ITOCIICOIEPAIOHHOTO MOHHTOPHHTA MAIlHEHTOK
CO 3JI0Ka9YeCTBCHHBIMH 00Pa30BaHMSIMH MOJIOYHOH JKEJIE3bl.

KniodeBble cioBa: monuMepasHas IICNHAs peakiusd, TejloMepasa, MaMMarioOuH,
OHKOMAapKEpBhI, KapLUHOMA.

BBEJEHUE. Panee namMu coo0manocr O TOM, YTO ONPEACICHHE YPOBHS
PHK-oHKOMapk€pOB B KPOBHU MAIIMEHTOB MOXET OBITH UCIIOJIB30BAHO JIJISI JIMATHOCTUKH
3JIOKQYECTBEHHBIX OIMYXOJIeH IKelyqouHo-kumiedHoro Ttpakra [1]. JansHeitmee
pa3BUTHE ATUX MCCIIEAOBAHUIN MPUBEJIO HAC K CO3/IaHUIO TECT-CUCTEM M OHKOIaHEJeH,
aJIaNTUPOBAHHBIX K KOHKPETHBIM KJIMHUKO-/IMarHOCTUYECKUM 3a7a4aM. Llenpro JanHoro
MICCJIEJIOBAHHUS SIBJISUIACh pa3padoTKa MOA0OHON OHKOMAHEN! JUIsl paHHEeH JMarHOCTHKU
paka MOJIOYHOW >kene3bl. [l wWccienoBaHusi HaMH ObBLIM BBIOPAHBI CIIEAYIONIHE
PHK-onkoMapképsi:

1. Tenomepasza (hTERT), kotopasi mpucyTCTBYET TOJIBKO B KJIETKaX, CIIOCOOHBIX
K HEOI'PaHWYEHHOMY JICJIEHUIO, B TOM YHCJIE U PAKOBBIX; B JINTEPAType €CTh JaHHbIE
0 CBEPXIKCIIPECCHH 3TOTO (DEpMEHTA B KIIETKAX KAPIIUHOMBI MOJIOYHOM XkeJe3sl [2].

2. Huroxeparun-19 (CK-19), cBepxakcnpeccust KOTOPOro oOHapykeHa B TKaHSX
OImyxoJii U B JuM(oy3aax MpU pake MOJIOYHOM KeJe3bl U HEMEJIKOKIETOYHOM pake
nérkux [3, 4].

3. Mammarno6us (MAM), KOTOpBIi C BEICOKOH CHEIM(UIHOCTHIO KCIIPECCUPYETCS
B TKaHSIX OITYXOJIM MOJIOUHOM xkeie3sl [4, 5, 6].

B wameit pabore ompenenenue dStux PHK-oHkOMapkepoB mpoBeneHo
B KalWUBIPHON KPOBH MAaIMEHTOB, JIaBIIUX MH(POPMHUPOBAHHOE COIVIaCHE Ha ydacThe
B JJAHHOM HCCJI€/IOBaHHH.

* ajgpecar IJiAd ICpCIIuCKU
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METO/IUKA.

Peaxmuewl 11 npoBeieHust peakuuu ooparHoi Tpanckpunuuu u [P peansHoro
BpemeHnu Obutn uzrorosiieHsl pupmoit "CUHTOJII" (Poccus).

Knunuueckuu mamepuan. bpuio o6cnenoBaHo 32 MalMEHTKH C MPOTOKOBOM
KapIIMHOMOM MOJIOUHOM keJie3bl ¥ 3 marueHTku ¢ GpudpoaieHOMOM MOJIOYHOM KEJIe3bl.
I'pynny cpaBHeHus cocTaBwiIn 27 NPAKTUYECKU 3/I0POBBIX JOHOPOB 000OUX IOJIOB.

Obvexmom WCCIEIOBaHUSl CIIYXKWJIa KalWUIspHasi KpOBb  IAI[MEHTOB,
B3siTasi U3 Najblia.

Ompenenenne PHK — onkomapk€pon Bkirodasno 3 3rama:

1. Boinenenune cymmapnoro mnyina PHK w3 kanwuispHOM KpoBHM IalMEHTOB
¢ wucnonws3zoBanuem Trireagent LS ¢upmer “Sigma” (CIIA), xoTopoe NpOBOAMIN
COTJIAaCHO TMPOTOKOJy mpou3BoauTessi. B kauectBe oOpasma Opanu mo 250 wmki
KalTWJUISIPHON KPOBH M3 MAJIBLIA.

2. OOparHasi TPAHCKPUMIUSI OCYIIECTBISUIACH C MPUMEHEHHUEM BBIPOXKIEHHBIX
IeKCaHYKJICOTUIHBIX MpaliMepoB, Kak onucaHo paxee [1].

3. TlonmuMepa3Hyl0 LENHYIO pEaklUHMI0 C JeTeKIUMed MPOJyKTOB B PEKHUME
peansunoro Bpemenu (PT-ITLP) mpoBoamnu, ucmonb3yss COCTAaB PEAKIMOHHOW CMecH
W YCIIOBUSI PEaKIMU, NMPHUBEJACHHBIC B HAIIEM MpeabiaynieM cooomennn [1]. Beum
UCIIOJIb30BaHbl (NIyOPECIICHTHBIE 30HJbl BMECTE CO clelu(puuecKuMH IpaiiMepamu.
B kauecTe kasinOpaTOpOB MPUMEHSUIMCH UCKYCCTBEHHO MOIYUYEHHbIE aMIITTU(UIIIPyEMbIe
yuactku JIHK. Pesynprarel HOpMHUpOBaIM MO 3KCIpeccHu pedepeHCHOro TreHa
[-akTMHA W TIPENCTABISUIM B BHJIE COOTHOIICHWS YHCIA KONMUN JaHHOTO (hakTopa
¥ -axTHHA (B YCIOBHBIX €IMHUIIAX ). B MaHHOM Hccie10BaHNY THOPHIM3AIIMOHHAS TIpoda
U TipaiiMepsl -akTHHA OBUIM BBEIEHBI B PEAKIIMOHHYIO CMECh TaK, YTOOBI AKCIPECCHS
[-akTHA ompeensuIack OJJHOBPEMEHHO € AKCTIPECCHEN NCCIIeayeMoro (axkTopa.

PE3VJIIBTATBI U OBCYXJIEHMUE. V 28 nanuentok u3 32 ¢ NPOTOKOBOU
KapUMHOMOW MOJIOUHOM jKeje3bl oTMmedeHa cBepxidkcnpeccuss PHK-onkomapképa
hTERT, cocraBuBmas B cpennem 0,34 en. ¥V 26 manmeHTOK STON XK€ TPYMIIBI
Taxoke ormedeHa ceepxakcrpeccusi CK-19 (0,63 en.) u MAM (1,04 exn.). YV nanueHTok
¢ (ubpoaneHomoil MoJyiouHOM jxene3bl ypoBeHb Bcex Tpéx PHK-onkomapxépon
HaxoJWjCs B IMpeJesiax Jauana3oHa peQepeHCHBbIX 3HAUYE€HHMM, YCTaHOBJIEHHBIX
HaMu i1 IOHOpOB. JToT jnuamna3on coctaBwi: st hTERT, CK-19 uw MAM -
ot 0 1o 0,1 exn. (tabm. 1).

Tabnuya 1. Yposenb nccnenosanubix PHK-oHKOMapképoB B KpOBH MAlMEHTOK C IPOTOKOBOI
KapIUHOMOW MOJIOYHOM JKEIIe3bI H IOHOPOB.

OOBEKT HUCCIeI0BAHNS n hTERT CK-19 MaMMarioOuH
Pak Mono9HO# Jkene3sl 1 0,34+0,04* 0,63+0,08 1,04+£0,16
(TpoTOKOBAST KAPIITHOMA) n=28 (88%)** n=26 (81%) n=26 (81%)
JoHopsr 27 0,05+0,003 0,003+0,0004 | 0,002+0,0003

[Mpumeuanue: * - pe3yabrarbl NPEACTABICHBI B BHIE COOTHONICHHS YHCIA KOMHUH HCCIEIyeMOro
(hakropa u B-aktuHa (B YCIOBHBIX €AMHHUIAX); ** - yKa3aHO KOJIMYCCTBO MALUCHTOK, B KPOBHU KOTOPBIX
0OHapy>KHIICS MOBBINICHHBIN ypoBeHb ucaeayemoro PHK-onkomapképa.

IIpennoxxeHHblii HaMM JAUArHOCTUYECKUM METOJ OKa3ajiCcsi NMPUMEHUM M JUIS
MOCJICOTIEPAITMOHHOTO O00CJIEIOBAHMSI TAIMEHTOK Ha MPEAMET TMOJHOTHI yIaJeHUs
omyxonu. M3 32 mamumentoxk ¢ PMX 8 Owputo oOcnenoBano uepe3 10 cytok mocie
onepanuu. Y Bcex ypoBeHb PHK-onkomapképoB cHuxancss 10 pedepeHCHbIX
3Ha4eHuM (Tadi. 2).
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Tabnuya 2. YpoBenb uccienoBaHHex PHK-oHKOMapkEpOB B KpOBH HalMEHTOK C IMPOTOKOBOI
KapUMHOMOM MOJIOYHOM Kelle3bl B J10- U MOCIeONepaliOHHbIA IEpUO/.

hTERT CK-19 MamMMarjio0uH
OO0BbeKT
n
HCCJIEJ0OBAHUS iy 1o 1o
10 cyrm.o 10 cyrm.o 10 cyrm.o
orepanuu OIeparum. ornepanuu

Pak MmosiouHO#M
WKEJIe3bI
8 0,28+0,03 | 0,05+0,007 1,22+0,08 |0,04+0,003 | 2,05+0,18 | 0,03+0,004
(mpoTtokoBast

KapIHHOMa)

Hopma
27 0-0,1 0-0,1 0-0,1
(moHOpHI)

3AK/IFOYEHUE. CreayeT OTMETHTb, YTO OHKOOEIKH, B CHHTE3€ KOTOPBIX
NpUHUMAIOT ydacThe BbIOpaHHble Hamu MPHK, umMMyHOdepMeHTHBIMH MeToJaMu
He ompenensoTcs. VckimodeHne coctapisieT cTpykTypHbiid Oenok CK-19, ¢parment
kotoporo noja HazBanneM CYFRA21-1 onpenensiercsa B mnasme kpoBu MetogoMm MDA.
Ero mnoBpllleHHass KOHIEHTpALMsl CBHAETEIBCTBYET O HEMEIKOKIETOUHON H
IJIOCKOKJIETOYHOM KapIUHOMAaX JETKUX U O KaplIUHOME MOYEBOTO IMy3bIps. Mmerorcs
Takxke cBelleHHus o cBepxdkcnpeccnn CK-19 B KpoBH IpH HEMEITKOKIETOYHOM paKe
nérkux [7]. B uccnenoBanusx, npoBeaéHHbIX HaMu, ypoBeHb PHK-onkomapképa CK-19
B KpoBH OBLT MOBHINIEH B cpeaHeM 10 0,54 en. y 12 manueHTOB ¢ MEIKOKIETOYHBIM
paKoM JIETKUX. DTO COIIACYETCsl C JAHHBIMH BBIIIETIPUBEIEHHBIX aBTOPOB, HO HE CHIDKAET
nenHocTt CK-19 i qMarHoCTHKY 3J10Kau€CTBEHHBIX 00pa30BaHUN MOJIOYHOMH JKEJe3bl.
B nmarHocTMke paka MOJIOUYHOW Keie3bl Haubornee crnenupUYHBIM OKazaucs
PHK-onkomapkép mammarnobun (MAM). UccnenoBanue YpOBHSI €ro 3KCIPECCUU
B KpPOBH MAaIMEHTOB CO 3JIOKAYECTBEHHBIMU OOPAa30BAHUSMHU HKETYIOUHO-KUIIETHOTO
TpakTa M JETKUX Jalio OTpHUIaTeNbHbIe pe3yNabTaThl (JaHHbIE HE MPHUBEIICHBI).
AHanm3upys paOoThl APYTUX HCCIEN0BATENECKUX TPYIII MOXKHO 3aKJIIOYUTH, YTO METO]T
PT-IILIP nanbosnee nmepcneKTUBEH JUIsl 0OHApYX)eHUsI ATOro (pakTopa B epudepuieckoi
kpoBu. Takme metonpl, kak MDA [8] u Nested-PCR [9] oxazanuch mpuUrogHbIMU
IUISL  OIpejeNieHuss JIMarHOCTUYECKUX TMoKa3aTened Toibko B OuomTarax,
a He B mepudeprueckoil kpoBu. Pe3ynbTaroM HAIIMX HCCIEIOBAaHUI CTajo CO3/IaHue
JTUArHOCTUYECKUX HAOOPOB, KOTOpPble MOTYT OBITh HCIIOJIB30BaHBI JUIsl 0OCIeT0BaHUS
MAIUEHTOK C MOI03pEHNEM Ha 37I0Ka4eCTBEeHHbIE 00pa30BaHUSI MOJIOYHOM Kee3hl.

BbIBO/IbI:

1. YpoBuu PHK — onxomapképoB hTERT, CK-19 u MAM y nmanueHTok ¢ pakom
MoJiouHOM sxene3sl (PMIK) 3HaunTeNbHO BHINIE, YEM Y IOHOPOB.

2. Caepxokcmpeccusi PHK-mapképa CK-19 obnapyxuBaetcs kak mnpu PMXK,
TaKk ¥ TPH MEIKOKIETOYHOM pake JErKUX. ODTOT (PakT HEOOXOJUMO YUYUTHIBATH
[IPU HUCIIOJIb30BAaHUU TECTA JIJISI CKPHHUHIA W TIEPBUYHON IMaTHOCTUKH.

PabGoTa BeITTONIHEHA TIpH (PUHAHCOBOM TOIIepkKe MUHHCTEpPCTBAa 00pa30BaHUS
u Hayku Poccuiickoit @enepannnu B pamkax BbimonHeHus LI “HccnenoBanus u
pa3paboTKu MO NPUOPUTETHBHIM HAMPABICHUSIM PA3BUTHS HAyYHO-TEXHHYECKOTO
komruiekca Poccum Ha 2007-2012 rr” TJI Nel6.552.11.7032 ot 29 ampens 2011 r
Ha obopynoanuu LIKIT “BHUNCH”.
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THE DIAGNOSTIC VALUE OF RNA ONCOMARKERS IN EVALUATION OF
MALIGNANT BREAST TUMORS

A.G. Globd', Y.1. Alekseev', D.A.Varlamov', A.A.Vishnevsky’

'Institute of Agricultural Biotechnology, Russian Academy of Agricultural Sciences, ZAO Sintol,

Timiryazevskaya ul., 42, Moscow, 127550 Russia; e-mail: aggloba@mail.ru
*Vishnevsky Institute of Surgery, ul. Bolshaya Serpukhovskaya, 27, Moscow, Russia

The levels of the RNA oncomarkers, telomerase (hTERT), cytokeratin-19 (CK-19) and
mammaglobin (MAM) have been investigated in capillary blood of female patients with mammary ductal

carcinoma. The study revealed overexpression of all three factors in patients with this pathology. This
overexpression was not found in healthy donors and female patients with mammary fibroadenoma. Levels
of the RNA oncomarkers return to the normal level within 10 days after successful tumor resection. These

results have been used for the development of diagnostic kits, which may be applicable for differential

diagnostics, screening and postoperation monitoring of patients with malignant breast tumors

Key words: Polymerase chain reaction, telomerase, mammaglobin, oncomarkers, carcinoma.
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